Industrial design training is embracing the need for designers to elicit user needs in order to support the development of successful new products. This paper highlights the collaboration of an ergonomist and two industrial designers in the development of a range of mainstream domestic consumer products. It documents the experiences gained in applying and adapting focus group techniques to inform the designing process directly, and illustrates how a variety of techniques (e.g. product handling and product personality pro"ling) can be incorporated to elicit user needs, aspirations and emotions.
Introduction
Designers cannot be knowledgeable about all the di!erent types of users they design for, and the experience of use for all the di!erent product types they aim to create. Moreover, our environments, work and home are "lled with artefacts that satisfy needs beyond the functional, such as the aspirational, spiritual and emotional (McDonagh-Philp & Lebbon, 2000) . Carrying out user research enables designers to expand their empathic horizon (McDonagh-Philp & Denton, 1999) and extend their knowledge according to speci"c design tasks. Users are a valuable source of primary information in assisting designers to understand the real needs for the design of products, and, it is hoped, to ensure commercial success.
Whilst the task of industrial designers/new product developers is traditionally one of shaping fashion and providing novel solutions, it is increasingly accepted that this task is enhanced by consulting the potential users of new products. The incorporation of user needs into a design is challenging, as gathering and analysing such intangible and qualitative data requires considerable skill and expertise. With conventional industrial/product design training, undergraduates often do not have the opportunity to obtain and/or develop such skills. Providing designers with means of accessing user information directly, without "ltering it through a market research department, can support evidence-based design.
-Engineering and Physical Science Research Council; Grant Number*GR/M98654. This paper describes and discusses the experience and expertise gained from a research project funded by the EPSRC.-It aimed to develop techniques that can be applied by designers, or in close collaboration with designers, to make user knowledge more accessible during the designing process. Building on previous design research projects, it enabled a variety of techniques from various disciplines (social sciences, human factors and market research) to be employed, evaluated and adapted to support designers. It drew on the collaboration between an ergonomist, a design-researcher (trained as an industrial designer and lecturing in industrial design) and a consultant industrial designer. It aimed at the development of techniques to facilitate communication between designers and users, primarily through the adaptation of focus group techniques for designers. Small domestic kitchen appliances (e.g. kettles) were chosen as the product area to focus on, due to their accessibility and users' familiarity with such mainstream products. The project involved a total of 74 participants (average age 40, 29 males and 45 females). The majority of the participants were home owners and in full time employment. The research sessions were all conducted in the East Midlands, England.
Focus groups in design research and human factors research

DEFINITION, SCOPE AND CHARACTERISTICS OF FOCUS GROUPS
Focus groups are a purposefully selected assembly of individuals to take part in a group discussion. A moderator (a chairperson or &&facilitator'') leads the group through a number of topics and activities. The group concentrates on a particular set of issues or concerns. It relies on a common interest between the participants*because the synergy between the discussion contributors provides data through sharing and comparing knowledge, rather than individual questioning. Focus groups provide qualitative data*hence the results cannot be quanti"ed or generalized. Such "ndings cannot represent the whole population. The information gained consists of backgrounds for behaviour, and opinions, rather than statistically secure data (Morgan, 1998a) .
Focus groups are a well-established technique in market research and have a long history in informing both requirements speci"cation and prototype evaluation, as well as human factors research and usability evaluation. More recently, social science research has adapted the technique as a valuable source of data and information. Much of the procedural literature available to support the application of focus groups, such as Morgan (1998a, b) , Krueger (1998a}c), and Greenbaum (1998) , is thus tailored for social scientists or market researchers.
Focus groups are a #exible technique. The scope of application is wide. Within the "eld of human factors a range of di!erent product areas has been investigated. Because of the qualitative nature of the data generated, the technique is particularly suited to exploratory research, or for examining quantitative data in more depth to provide additional insight. Users are encouraged to be spontaneous and can bounce ideas o! each other.
Questions with an open-ended nature can be explored. The technique can be used at any stage in the designing process (requirements capture, discussion of designers' ideas, or prototype evaluation). Group members might contribute potential design solutions. Focus groups enable designers to elicit user needs for the design of pleasurable products*thus helping designers to empathize with user aspirations beyond the functional (Jordan, 2000) . Burns and Evans (2000) suggest designers could partially adopt a market research role at a very early stage in the designing process*to be able to not just satisfy future customers but to delight them.
FOCUS GROUPS FOR DESIGNING
Practising designers will bene"t from a close collaboration with design researchers, or from carrying out design research themselves. This is likely to change the character of the design profession to some extent, and in particular design training. In order to understand the needs of designers as future users of the techniques, the authors (1) examined the suitability of focus group techniques to support the designing process, drawing on current literature (McDonagh-Philp & Bruseberg, 2000a) ; (2) investigated the perceptions of designers through questionnaires and a series of interviews with practising designers (Bruseberg & McDonagh-Philp 2000) . Through consulting with designers it became apparent that design practice is extremely #exible and diverse*due to the nature of di!erent projects and varying types of products, as well as the preferences of individual designers. There is no prescribed way of working and collaborating for designers, conventionally they work on their own, but there is a shift towards involvement within multidisciplinary teams.
The design methods used currently tend to be informal. Hence, user-centred design research methods should be adaptable to a range of design approaches and take account of the intuitive nature of designing. There were a number of pre-conceptions against a close collaboration with users (e.g. && 2 what would then be the role of the designer?'') whilst the demand for more information about user needs was present at the same time. Likewise, a long, formal list of rules and user requirements based on standard market research was perceived as restrictive.
Conventionally the direct involvement of designers into user research is limited. The importance of a close collaboration between designers and researchers is often stressed (e.g. Donnelly, 2000) . Only a few sources advocate the presence of designers in focus group sessions as observers (e.g. Wilson & Callaghan, 1994) , or suggest that designers should do the following.
E Take part actively in the discussion groups (Caplan, 1990; Sato & Salvador, 1999) . E Work directly with users in participatory workshops (Burns & Evans, 2000) . E Act as a focus group moderator (MERCI, 1997). Carmel, Randall and George (1993) highlight the bene"ts of the creative capacity of designers when taking part in participatory design workshops. However, no studies have as yet, to the authors' knowledge, addressed speci"cally the bene"ts and practicalities of an active role of designers during focus group activities for design research.
The main objective of focus group research, for designing, is to encourage communication with users. This particular application of techniques (a) enables designers to work collaboratively with ergonomists and design researchers, and (b) changes the focus of designers to considering user needs.
NEW PRODUCT DEVELOPMENT
Preparing and conducting focus group research requires a variety of di!erent activities*please refer to McDonagh-Philp and Bruseberg (2000b) for more details. Although focus groups are a relatively e$cient technique, the time and e!ort required to prepare the research should not be underestimated.
COMBINATION WITH OTHER TECHNIQUES AND MODIFICATIONS
Many researchers prefer to combine focus groups with other techniques*either to validate the results through other types of data (e.g. Zarean, Sivanandan & Warren, 1994) , or to link in with other studies at di!erent stages of the research/designing process (e.g. Wilson & Callaghan, 1994) . Data analysis bene"ts from triangulation*viewing a phenomenon from several perspectives (e.g. various techniques, individual peoples' interpretations). Combination with other techniques (e.g. video simulations, questionnaires) can support the discussion or add insight through a variety of additional activities (e.g. Hone, Graham, Maguire, Baber & Johnson, 1998) . Several authors report the use of scenario techniques in helping to understand the variety of ways in which users interact with new products (e.g. Sato & Salvador, 1999) . Sessions may be conducted to retrieve feedback from earlier product performance testing by users (Caplan, 1990) .
Group-based design-research methods have evolved towards participatory design methods*where users take an active part in the designing process (e.g. Burns & Evans, 2000) . These sessions are often called participatory workshops, or may extend focus groups through creative activities (e.g. drawing, use of 3D modelling).
THE CREATIVE POTENTIAL OF USERS
The underlying aim of the project discussed within this paper was to enhance the lifestyle of people by providing products that "t user needs more e!ectively. Besides learning from existing products, the project aimed to discover novel ideas, beyond the range of products that are currently available. It is di$cult for designers to be successful visionaries without having an adequate understanding of how the future products may be used and what drives users to prefer one product over another. Empathizing with user needs provides vital information for designers*otherwise designing tends to be a &&shot in the dark''.
Users can o!er a valuable design resource to support the designing process. However, such involvement can be perceived as problematic. To some extent users may not be aware of their needs and/or able to articulate them. Coates (1997) distinguishes between the idea of the stereotype (what a typical product is currently like) and the ideal (the imagination of how an object should be like). New designs aim to come reasonably close to the ideal, whilst not leaving the perception of the stereotype (standard) too far behind. Coates (1997) criticizes the use of focus groups in market research based on its preoccupation with stereotypes instead of ideals*because the stereotype is what participants know best about and agree most upon. Ideals are &&fuzzy'' as they vary across people and are not necessarily conscious. Blue-sky and what-if possibilities are therefore more di$cult to re#ect upon and verbalise.
Techniques have been employed by the authors to retrieve peoples' ideals rather than their stereotypes to overcome this shortcoming. A methodological &&trick'' to trigger novel ideas was employed*by encouraging people to consider the &&future''. By assisting 438 users in suspending reality, new ideas and wishes may emerge. People begin to think more creatively and disclose their wishes and ideals more freely. The project was problem-led, rather than product-led. It needs acknowledging at this point that individuals require a &&warm-up'' to such activities. Similar techniques have been employed in industry (Rayner, 1997) .
The authors believe that users have a creative potential that can be &&unlocked'' during Focus Group activities. &&=hen we take the time to truly engage people at the level of their personal experiences, such as home, work, play and learning, we are in domains that are truly meaningful to them. =e see high levels of creativity in all our participants in such situations [e.g. focus group activities]'' (Sanders & William, in press ).
Focus groups as a base method incorporating a variety of techniques
FOCUS GROUPS AS A GENERIC TERM
This section describes and discusses some of the techniques that were incorporated within the focus group framework adopted for this study. Group discussion can be combined relatively easily with a variety of di!erent techniques. This provides varying stimuli to the participants, enables the researchers to gain di!erent types of data (e.g. through questionnaires), and alters energy levels within the session. The way in which focus groups are combined with other tasks may vary depending on the stage of the designing process and the particular objectives. Although the set of techniques developed within this project may go beyond the term focus groups, the authors use it as a generic term and draw on it in favour of other terms such as workshop or participatory group discussion. This is because the term focus groups is relatively well known and concise, thus encouraging participant involvement.
INCORPORATING A VARIETY OF STIMULI TO AID DISCUSSION
When considering the future, the provision of ideas and visual material encourages, provokes and supports the users in contributing to the discussion. A short presentation about future technologies and trends was included. Videos presenting commercial visionary designs and a light-hearted comedy sketch about futuristic design solutions were shown. They provided a vital starting point for the conversation. Images helped people to imagine the future and encouraged them to develop their own ideas. &&Theme sheets'' were used to prompt participants' ideas, and contained the topic and the main questions to be discussed as well as visual stimuli.
MOOD BOARDS
A technique that was applied in previous projects is the creation of Mood Boards*a collection of visual images (e.g. photographs, material samples) gathered together to represent an emotional response. This technique enables communication of intangible emotions such as happiness, sadness and calm, beyond linguistic restrictions. Abstract images provoke more emotional responses than literal images. Mood Boards may either be used by participants choosing from prepared image selections, or by asking users to NEW PRODUCT DEVELOPMENT FIGURES 1 and 2. Product handling and form "lling.
create image collections. It is a powerful tool as designers can make direct use of the results as visual aids. The technique requires considerable resources (e.g. session time to select images or create collages, locating suitable images); hence it was not used during this particular project.
PRODUCT EVALUATION
It is helpful to evaluate the past and present when considering the future. The assessment of achievements and #aws in existing products*as perceived by users*provides an essential base of information to identify new product requirements. Product handling is a valuable technique for &&tuning'' users into a topic and focusing their minds on the subject matter. The products serve as stimuli throughout the session either as background material or as the focus of their attention.
It is useful to capture the feedback from these exercises in questionnaires (see Figures  1 and 2 ). Questionnaires are more formalized than group discussion and can o!er an e$cient way of data extraction. They can be designed to retrieve a standard set of data that can be used for direct comparison between participants, and to summarize results. However, a small number of participants is unlikely to produce statistically secure data. One drawback is that the responses are limited to the questions that have been prepared. Whilst it is tempting to gain feedback on a wide variety of products it is important not to overload the participants with too many tasks. Producing a large number of questionnaires requires an extensive and time-consuming data analysis.
The &&product handling questionnaires'' were designed to capture immediate feedback regarding the functionality of the product samples (see Figure 1 ). User evaluation was based on a retail showroom scenario (e.g. no "lling with water), to extract immediate &&gut'' reactions to the products*thus simulating the often-limited amount of information available when people are actually making purchasing decisions within retail stores. Participants were required to assess the suitability of the product for its intended use. This was based on a simpli"ed task analysis of the product operation. A variety of user feedback was also sought (e.g. on visual appearance, perception of quality and durability).
Two di!erent types of visual questionnaires were developed. A "rst questionnaire involved visual evaluation of products that aimed at eliciting users' perceptions when they evaluate products under the restricted conditions of a catalogue. The assumptions made based on appearance alone, when only an image of a product is provided, can be particularly useful for designers. A second visual questionnaire extracted information regarding the aesthetic preferences of people (see Figure 3) . It concentrated on evaluating the shape of 20 variations of a product type (e.g. kettles).
PRODUCT PERSONALITY PROFILING
Product personality pro"ling is a projective technique that provides an insight into &&who'' the user perceives to be the target consumer. Participants are asked to imagine a product as a person with a particular personality, and provide information regarding its character and lifestyle (e.g. gender, age and occupation) in a short space of time to encourage rapid &&gut'' responses. Even though the technique is to some extent limited as the perceptions vary between individuals, it helps to uncover social value systems and emotional responses to products. The technique was applied using questionnaires (see Figure 4 for an example). Whilst some people enjoyed the exercise, others had di$culty with it*particularly with "nding suitable examples. Another version of this NEW PRODUCT DEVELOPMENT FIGURE 4. Product personality pro"ling questionnaire with user responses.
questionnaire provides a range of typical examples (based on the user responses received to date), so that the user only has to make a choice. This is less time-consuming but more restrictive.
NOMINAL GROUP TECHNIQUE
Nominal group technique (Delbecq, Van de Ven & Gustafson, 1986 ) is highly structured. It encourages idea generation and produces immediate results in the shape of a list of rated priorities generated by the participants. It consists of several stages. Firstly, participants individually write down a list of ideas concerning a particular topic. Secondly, a moderator collects all the ideas by asking the members in turn to articulate their contributions brie#y (each member giving only one idea at a time), and writes them down for all to see. Thirdly, the group discusses the issues by deciding on a selection of categories that emerge from the list. Fourthly, cards are handed out to rate the categories that are most important to the individual group members. The results can be analysed immediately for key issues to be agreed upon.
The main bene"t of the technique is to ensure input from all the members of the group. It is also designed to come to a consensus at the end of the session, based on a speci"c rating procedure involving all participants. The technique is often used in industry to agree on a set of actions. Whilst the group consensus is not required for this application, it provides a means of creating a tangible output. The technique was bene"cial in helping to re#ect deeply on a topic, as the process of generating categories gives additional insight.
A. BRUSEBERG AND D. MCDONAGH-PHILP
The technique was applied by requesting a wish list for imaginary appliances or features*assuming that anything goes (e.g. totally non-stick appliance surfaces). It was then possible to narrow down the list to a selection of users' values for kitchen products (e.g. ease of cleaning). Bringing the ideas into suitable categories is a demanding task and there is a danger in putting terms into peoples' mouths to speed up the process. The standard rating procedure was applied. It is rather complex and people could not clearly see the bene"ts of it.
The authors concluded that it would be bene"cial to apply a hybrid between nominal group technique and brainstorming (e.g. Cross, 1994) . The initial idea generation stage may be extended to focus more speci"cally on a design question, and could be conducted under the conditions of a typical brainstorming session*not being judgmental. The list of initial ideas could be examined through visual grouping (e.g. using cards) in the course of the group discussion. The rating system may be simpli"ed.
3.7. DRAWING THE &&ULTIMATE'' PRODUCT During the concept evaluation phase, all participants were asked to draw their ideal product (e.g. co!ee maker). The duration for this task was limited to prevent users focusing solely on appearance (only 5 min allowed). In addition, users were asked to name their product. The participants felt unprepared for the drawing task. Although most participants were concerned about the lack of time and the lack of their drawing skills, the outcomes were surprisingly revealing. The consultant designer commented that the users' drawings were a vital source of information. The authors suggest this activity should be extended. Tools to create three-dimensional forms, such as modelling clay, may be included.
Users may "nd it easier to express themselves three-dimensionally than through drawing (e.g. Lego building blocks). As users do not generally have any previous training in expressing their ideas visually, the exercise needs to be complemented through verbal comments. Moreover, users are likely to bene"t from the provision of suitable tools and media for expressing shapes. Sanders (2000) presents an interesting set of tools and methods that could well be incorporated into focus groups*such as a set of objects with simple shapes that are Velcro-covered to &&design'' new products, and the use of collages using pictures and notes to capture personal situations and feelings. It may be bene"cial to assign more time to creative activities of this kind.
The design research collaboration
PLANNING DESIGN RESEARCH
Focus group discussions suit the iterative designing process as they can be applied at various stages. The technique may be utilized prior to initial concept generation. This enables designers to become immersed into user experience to avoid design "xations (preconceived ideas and assumptions, limiting the output of conceptual design (Jansson & Smith, 1991) ). At a later stage, focus groups can be assigned equally well to the evaluation of concepts and prototypes. Hence, the e!ort for training product developers in using the technique can be justi"ed by the prospect of using focus groups as a consistent complementary method.
The authors recommend an iterative approach that progresses from a stage of broad exploration of the design area at the beginning of the project, to more speci"c enquiries later. Qualitative data generated by focus groups are not suitable for generalization of potential users, nor for comparison between groups, unless very well pre-de"ned criteria are being used. Instead of running a series of identical focus groups, the content of the sessions may vary. Each stage may consist of only one or two sessions, allowing one stage directly to inform the next one. The research activities should continuously inform designing activities and vice versa.
STRUCTURE OF THE PROJECT
The first stage of the project concentrated on exploring techniques to retrieve user needs and aspirations. A variety of data collection tools, analysis tools and materials were developed, applied and re"ned. The techniques were chosen, combined and improved through close collaboration within the design research team (ergonomist and design researcher). The "rst stage of the research (focus group sessions 1}6) concentrated on collecting data about user needs and aspirations. Due to practical constraints, the consultant designer was not involved during the "rst stage of the EPSRC project (see Figure 5) .
Design activities did not start until the second stage, when the consultant industrial designer was introduced to the project. This phase concentrated on the generation, development and evaluation of concepts. Research "ndings from the earlier stage of the project provided the underpinning for the design work. The consultant designer was presented with an overview of the results, through various materials and an initial brie"ng and brainstorming session with the design research team. The designer took active part in four focus group sessions*introducing the concepts and making notes of the user feedback. The second stage focused on the evaluation and development of concepts*with a total of four sessions (focus group sessions 7}10).
After the concept design had been completed, the third stage involved a further four sessions (focus group sessions 11}14) concentrating on the evaluation of the appearance models. The consultant designer introduced the features of the design concepts and responded to questions from users.
Although the designer could not become immersed in the complete range of data collected, this has given a practice-based #avour of what the collaboration might have involved under realistic commercial constraints. The designer expressed a clear preference for earlier personal involvement within the research project.
During the stage of analysing user needs and aspirations, the discussion aimed at eliciting wishes and ideas by looking far into the future (e.g. 2050), allowing participants to suspend reality and brainstorm without any restrictions. This information could then be reinterpreted for the design task, aimed for the year 2010 (see Figure 5) . Having explored the present and future of the kitchen during earlier sessions, as well as di!erent approaches to heating water, toasting bread and co!ee making, it was decided to remain with the three mainstream product types for the designing task*the kettle, toaster and co!ee maker. The designer was given unlimited creative freedom.
ANALYSIS OF USER NEEDS AND ASPIRATIONS*SIX SESSIONS
Three pairs of sessions were held to elicit user perceptions, experiences and wishes. The visual evaluation concentrated on each particular product type. Earlier groups dedicated more time to sharing the procedures, habits and chores in their present kitchen, as well as discussing the kitchen of the future. In later sessions, the time dedicated to discussing future trends was reduced and new topics were introduced, such as the breakfast (current and future) and brainstorming about multi-functional devices. Increasingly, the discussion aimed to be more task-related, commenting on particular product types and their functions.
The more the discussion focuses on particular issues of requirements for design and product functionality (e.g. current #aws of toasters on the market), the easier it is to extract &&concrete'' design information. However, the immersion into the &&day in the life of a user'', to provide insight into culture and lifestyles, can o!er a valuable source of indirect information, which is of most value when experienced in the group context.
In the authors' experience, participants enjoy talking about their routines, lifestyles, and preferences. The assessment of products was also perceived as enjoyable. Participants tend to be slightly reserved towards creative tasks (e.g. brainstorming and drawing), although the results were valuable and revealing. When brainstorming (e.g. invent multi-functional devices), the task must not be too wide or too complex. Moreover, participants need time to develop their ideas and suggestions. They need to be encouraged. They should not be expected to take on the role of designers and should be made aware of that. Giving users creative tasks is not an attempt to "nd solutions, but another way to extract needs and wishes, and pass on users' suggestions to the design team.
The theme of considering the future was a vital tool to tap into peoples' wishes and aspirations. It is useful not to look too far ahead (e.g. 15 instead of 50 years). Also, it was NEW PRODUCT DEVELOPMENT assumed that the future is &&bright'', but a number of people might have other perceptions. Participants should be clear that the question aims at &&how would you like it to be'' rather than &&how will it be'', as it was often found that participants make forecasts rather than consider their dreams. Likewise, they considered their personal situation (e.g. &&I will be very old'') instead of thinking in terms of &&time travel'' to place themselves in a di!erent (ideal) situation. Hence it may be useful to let participants re#ect on an &&ideal world'' rather than the future*or to make sure the conditions are well understood.
It is important that products are seen in the context of their use. Mainstream products such as kettles and toasters are products that are usually used in the domestic kitchen. Their use should not be studied in isolation. Likewise, it is much more useful to think about a device that ful"ls the function of heating up water, than trying to improve on a product labelled &&kettle'', as this restricts the users' (and designers') ability to think creatively.
INITIAL DATA ANALYSIS TO INFORM THE DESIGNER
The type of research explored within this project aimed to retrieve existing but unavailable knowledge*by aiding communication to support creating new products*as opposed to purely academic research, which usually aims at the establishment of new knowledge. The techniques were developed for practical applications. The extent of the data analysis depends on how well the "ndings can inform the designing process. Quanti"cation of the results or comparison of data between groups or participants is not advisable unless the groups (a) have been homogeneous (regarding the types of participants as well as structure of the discussion) and (b) involved a substantial number of participants. However, the e!orts required for data analysis should not be underestimated due to the wealth of information that is being passed on during a 3 h session.
Whilst there is no need for a precise transcript of the conversations, it may be useful to collect particular phrases and quotations. Video and sound capture is essential, to be able to store passages of speech on hard disk. The availability of a video capture card and a CD writer is recommended, particularly for communicating the results to others.
Making notes of essential issues and comments made by users can be more e!ective than producing lengthy verbatim notes. Often, after a particular idea has been communicated, some participants display agreement or disagreement. This may be verbally or non-verbally (hence the usefulness of a video recording). It is advisable to make a note of how much agreement there was.
After a number of sessions with similar topics the contents need to be summarized. A range of issues will have reoccurred in di!erent sessions, making a strong point and con"rming a point of view or a shared experience. Some concerns will have been raised many times with di!erent examples and details. Other issues might display con#icting opinions. Whilst going through the material, categories or groups of ideas may become apparent. A relatively simple way of substantiating the weight of di!erent classes of notions was applied*by working through the material and giving established categories a &&tick'' each time a related thought was mentioned. If the contributions di!er, then new aspects can be noted down as a new illustration. If no category exists yet, the idea might simply be recorded*similar notions might emerge later. An EXCEL spreadsheet is useful to record, code and sort them by similarity (e.g. Table 1 ). The product personality pro"les were analysed qualitatively by selecting the most frequent response per product and category across all participants. The analysis of the quantitative contents of the questionnaires was relatively straightforward as it could be fed easily into a spreadsheet (e.g. Table 2 ). Likewise, the users' comments were arranged in EXCEL for easy comparison. The data were used to complement the focus group results. Additionally, a list with negative and positive adjectives was prepared for each product sample, recording the scope of users' perceptions (e.g. positive: smooth shape, friendly, nice balance; negative: too fussy, heavy, gimmicky). This was perceived as particularly useful by the consultant designer.
The designer was given an overview of the results including data in the shape of Tables  1 and 2 as well as a list of ideas and comments. The information included some early ideas for shapes and mechanisms, as the data lent themselves easily to the stimulation of design ideas. The designer was given a CD with selected video samples from the focus groups, organized under particular topics. An initial discussion and brainstorming session of the design team (design researcher, ergonomist and consultant designer) highlighted some of the "ndings, provided further insight into the results, clari"ed questions and speci"ed product requirements. Comments from the designer revealed that presenting a mass of data to the designer as an introduction to the project might have been counterproductive. The designer particularly valued information in the form of bullet lists, including ratings of importance and examples of comments.
CONCEPT GENERATION AND EVALUATION*FOUR SESSIONS
Having studied the results of the "rst stage of the research, the consultant designer produced concept drawings, making use of the insights gathered during the data collection phase. The feedback from the "rst two sessions was used to develop a second set of concept drawings for evaluation. Product handling was included within the sessions, but mainly as stimuli, reference points and visual aids. The concepts were evaluated through discussion. After giving participants time to study the concepts visually, the designer introduced the "ve selected concepts in a product group (kettle, toaster and co!ee maker). An evaluative discussion and suggestions for improvement followed this. After each product group the participants chose their favourite concept. After the discussion, participants were asked to draw their &&ideal'' product.
The "rst design concepts aimed to explore novel features and functions based on users' wishes, rather than addressing visual appearance alone. During the early stages of the concept evaluation a description of a mechanism is enough to stimulate new ideas, full visualizations are not always required.
Not all users were comfortable with evaluating drawings. The use of foam models to gain an impression about the proportions and size of products would be bene"cial. Positive feedback was gained from users by continually providing idea stimulation material (e.g. facts, visions and visuals) as &&food for thought'' throughout the sessions.
The dual moderator role between the design researcher and the designer has proved to be bene"cial*as it distributes activities and helps to keep the session going when it seems to run out of ideas and to make sure nothing is forgotten. The designer regarded his presence during the sessions as vital*because of the direct involvement in the process, being able to lead the discussion regarding the concept evaluation, and the opportunity to ask questions relevant to designing. E The designer bene"ted from skills in leading a group discussion*to be able to deal con"dently with di$cult situations (e.g. promoting discussion and handling dominant characters in the group), and ask relevant questions to promote deeper insight and discussion. E The designer would have preferred more access to observing the use of products in di!erent situations, either directly or on video. E The designer appreciated not being made responsible for setting up and organizing the sessions beforehand (e.g. recruit participants, schedule sessions, prepare questionnaires), allowing the opportunity to focus solely on preparing the questions and concentrating on progressing the designs.
CONCEPT DEVELOPMENT, SELECTION AND REFINEMENT
The subsequent data analysis during the concept evaluation phase was conducted by the ergonomist and fed to the designer. The experience of taking part actively in the NEW PRODUCT DEVELOPMENT discussion was a vital source of information for the designer. At this stage the designer preferred a brief presentation in the form of a speci"cation list rather than video samples or transcript summaries. It became clear that the process is time-consuming. The designer regarded the regular consultations with the design research team as vital*to set out issues for the next focus group sessions, discuss the design concepts, review the meeting of user requirements, and to decide on the selection of concepts to be taken further. Both these sessions and the user discussions were productive in continually examining the designing tasks to generate solutions, by involving di!erent points of view.
EVALUATION OF THE APPEARANCE MODELS*FOUR SESSIONS
Based on the user feedback, preferred concepts were selected and developed. The consultant designer maintained constant contact with the design team. He produced renderings and appearance models of the "nal designs, which were presented to users again. Two of these sessions were conducted with &&hot'' users (participants who had taken part in the study earlier). For the other two sessions &&cold'' users were invited (people with no previous knowledge of the project). The &&hot'' users were more critical regarding the details*but all delivered a &&wealth'' of constructive comments. Ideally, the user feedback should have been the basis for further re"nement of the designs, but this was not possible within the scope of this project.
Discussion and outlook
It has often been proved di$cult to incorporate human factors methods and "ndings into the working practice of designers. This may be due to conventional designing methods being relatively informal compared to human factors methods. Focus group activity o!ers an informal and #exible technique that might suit the working practice of designers well. Focus groups aid communication*both between designers and users, and as a vehicle to facilitate multidisciplinary collaboration amongst experts leading to a growth in mutual understanding and cross-fertilization of ideas. There are clear bene"ts to be gained by involving designers as early as possible in the research process.
The experience from this design project has provided the basis for training material to equip designers with the skills to incorporate user studies into their designing process. This is both aimed at undergraduate training but also at widening the skills of practising industrial designers and product developers. A guide has been compiled by the authors.
The authors recognize that this study has a number of limitations. Firstly, only one design consultant took part in this initial study. Due to the diverse nature of designing, studying the progress of one individual designer will not lead to understanding generalized behaviour of other designers. Secondly, the designer was not available in the early stages of the designing project. Thirdly, the designer had previous experience of focus group techniques, which does not re#ect the pro"le of the majority of practising designers. Nevertheless, it is suggested that this study has gone one step towards bridging the gap between Ergonomics and Industrial Design. By beginning to tailor the techniques to the needs of designers, they will be better enabled to utilize these methods.
Similarly, the authors fully recognize that the Focus Group method is not the only relevant procedure. There are other methods which may be developed further and used collaboratively by ergonomists and industrial designers to elicit other aspects of the context of use and the wants, needs and desires of users*for example, one-to-one interviews, observation in users' homes or work places, task analysis, cognitive walkthroughs and user trials/usability tests.
To validate the suitability of the approach, further studies need to be conducted. This can only be done through applying, evaluating and re"ning them during a variety of design projects. Designers from diverse backgrounds (e.g. education, culture, gender) may apply the techniques for various projects with a range of di!erent time scales, or a variety of product types.
The authors acknowledge that the uptake of user research methods by designers requires a paradigm shift. The consultant designer had been trained with a series of user-centred design methods and was therefore relatively receptive and supportive of the approach. The availability of techniques and training material for designers may encourage the increased adoption of design research methods.
Conclusions
